Prostacyclin receptor suppresses cardiac fibrosis: role of CREB phosphorylation.
Cardiac fibrosis is a consequence of many cardiovascular diseases and contributes to impaired ventricular function. Activation of the prostacyclin receptor (IP) protects against cardiac fibrosis, but the molecular mechanisms are not totally understood. Using mouse cardiac fibroblasts, we found that IP activation with cicaprost suppressed expression of collagen I and other target genes of transforming growth factor-beta. This effect of cicaprost was unlikely to be mediated by inhibition of the Smad2/3 or mitogen-activated protein kinase (MAPK) activities, but was associated with cAMP elevation and phosphorylation of the transcription factor cAMP response element binding protein (CREB). Expression of a non-phosphorylated CREB mutant suppressed the inhibitory effect of cicaprost. It appears that phosphorylated CREB binds to and sequestrates the transcription coactivator CBP/p300 from binding to Smad. Inhibition of the intrinsic histone acetyl-transferase activity of CBP/p300 with garcinol significantly suppressed collagen I expression in fibroblasts. Using apolipoprotein E and IP double knockout mouse, we demonstrated that endogenous prostacyclin/IP signaling had an inhibitory effect on angiotensin II-induced cardiac fibrosis under hypercholesterolemic conditions. Taken together, our results suggest that the prostacyclin/IP pathway suppresses cardiac fibrosis, at least partly, by inducing CREB phosphorylation.